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Abstract
Oxidative/nitrosative stress, a pervasive condition of increased amounts of reactive and 
nitrogen species, is responsible for a variety of degenerative processes in some human 
diseases such as gastrointestinal affections. Diarrhea is one such infection that has long 
been recognized as one of the most important health problems in developing countries. 
Constipation is a delay or difficulty in evacuating the stool. In this respect, several stud-
ies were performed and have shown that the diarrhea pathophysiology and constipa-
tion were accompanied by accumulation of biomarkers of oxidative/nitrosative stress as 
well as the depletion of antioxidant system. In this chapter, we discuss about the recent 
advances that propose a major role of oxidative/nitrosative stress on diarrhea pathogen-
esis and constipation.
Keywords: oxidative/nitrosative stress, reactive and nitrogen species, diarrhea 
pathogenesis
1. Introduction
Reactive oxygen species (ROS)/reactive nitrogen species (RNS) are produced as the by-products 
of the normal metabolic mechanism in all aerobic organisms [1]. The augmentation of oxida-
tive/nitrosative stress normally describes a situation in which cellular antioxidant capacities are 
incapable to scavenge the ROS and RNS engendered as a result of massive generation of ROS/
RNS, loss of antioxidant defenses, or both. The ROS/RNS cause disruptions in the cellular mac-
romolecules such as the oxidative degradation of lipids, DNA lesion and proteins alteration [2].
© 2018 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use,
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Constipation is defined as infrequent or difficult evacuation of feces leading to water absorp-
tion, hardening of stool in colon, and excessive straining. This gastrointestinal disorder is a 
risk factor of colorectal cancer [3].
Diarrhea is usually a result of gastrointestinal infection, which can be induced by various micro-
organisms such as viruses, bacteria, and parasites. Despite different pathophysiological changes 
in different types of diarrheas, there are four major mechanisms responsible for this gastrointes-
tinal disruption in electrolyte and water exchange, that is, elevated luminal osmolarity, increased 
electrolyte secretion, decreased electrolyte absorption, and accelerated intestinal motility [4].
Therefore, the objective of this chapter is to discuss, based on the literature, the contribution 
of oxidative/nitrosative stress in gastrointestinal disorders such as constipation and diarrhea.
2. Oxidative/nitrosative stress and gastrointestinal disorders
Alterations in the digestive tract such as constipation and diarrhea are caused by many external 
agents and factors. These disturbances are accompanied by the installation of oxidative/nitrosa-
tive stress, which can cause various disruptions in gastrointestinal intestinal function (Figure 1).
2.1. Oxidative stress and diarrhea
Many literature studies suggest the involvement of oxidative stress in the aggravation of 
diverse perturbations, including gastrointestinal infectious diseases produced by patho-
gens. These results indicate that Rotavirus induces a generation of ROS and deficiency in the 
reduced glutathione (GSH)/oxidized glutathione (GSSG) ratio [5]. Added to that, it has been 
shown also that diarrhea induced by bacterial infections was combined with an oxidative 
injury. Indeed, during the steps of salmonellosis, ROS are also generated which provokes a 
depletion of glutathione in intestinal epithelial cells [6].
Other researches have shown the implication of oxidative stress in castor oil-induced diarrhea. 
Therefore, recent studies have shown that acute administration of castor increased the forma-
tion of malondialdehyde (MDA) in the gastrointestinal tract mucosa indicating an increase in 
lipid peroxidation. This process presents a possible mechanism of tissue alteration by oxygen 
reactive derivatives [7, 8]. Furthermore, current findings showed that intestinal hypersecretion 
was also accompanied by H
2
O
2
 generation in mucosal intestine. H
2
O
2
 can lead to the formation 
of toxic (•OH) which oxidizes important cellular components and induces the depletion of 
glutathione. Oxidative damage of lipids provokes a membrane fluidity alteration, disruption 
in ion transport, loss of membrane integrity, and finally, cellular function disturbance [9].
Other studies reported that diarrhea was able to induce deleterious effects on the sulfhydryl 
(─SH) group and generation of protein carbonyls. These effects can be explained by the pro-
teins oxidation process, which leads to the dysfunction of many enzymes [10].
Enzymatic antioxidants including superoxide dismutase (SOD), catalase (CAT), and glutathione 
peroxidase (GPx) have an important role in the prevention of oxidative damage by reactive 
oxygen species. SOD plays a crucial action in dismutation of superoxide radicals to H
2
O and 
oxygen. On the other hand, catalase protects the cells from toxic effects of ROS by transforming 
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H
2
O
2
 to H
2
O and O
2
 [11]. In addition, glutathione peroxidase has a high affinity for hydrogen 
peroxide; it therefore allows for the removal of hydrogen peroxide, even when present at a low 
concentration. In this respect, numerous studies have reported that castor oil-induced diarrhea 
causes a depletion of antioxidant activities of SOD, CAT, and GPx, which explains the overpro-
duction of ROS [12, 13].
2.2. Oxidative stress and constipation
On the other hand, several studies have reported an increased oxidative stress and imbalance 
in antioxidant enzymes following the administration of antineoplastic agents that induced the 
constipation. In this respect, the use of vinblastine was provoked by the installation of consti-
pation which is associated with a disturbance in the balance between the production of reac-
tive oxygen species (free radicals) and antioxidant defenses in intestinal mucosal barrier. This 
mechanism was evaluated by lipid peroxidation, protein oxidation, and damaging actions 
on sulfhydryl groups. Disorders in the normal redox state of cells can induce toxic activities 
through the generation of free radical reactive oxygen species that induce cell injury and alter 
these cellular macromolecules [14]. These obtained results are in agreement with those found 
by Li et al. [15] who revealed that the level of MDA augmented in constipated rats. In addition, 
other previous reports indicate that chronic constipation can cause potential oxidative stress in 
children and depletion of antioxidant enzyme activities [16].
Figure 1. Contribution of oxidative/nitrosative stress in gastrointestinal disorders including diarrhea pathophysiology 
and constipation pathogenesis.
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2.3. Nitrosative stress and diarrhea
The castor oil-induced diarrhea model and intestinal mucosal injury responses may involve 
the nitric oxide that caused an enhancement of epithelial layer permeability to calcium ions, 
leading to an accumulation of intracellular Ca2+ and improvement of calmudin activation of 
NO synthetase action. At this level, the NO could cause the hypersecretion process in the 
small bowel. It was later proved in many research studies that NO and prostaglandins are 
strongly involved in the inflammatory pathway produced by castor oil [17].
3. Conclusion
These data clearly demonstrate the implication of oxidative/nitrosative stress in gastrointesti-
nal disorders such as diarrhea and constipation.
Author details
Kaïs Rtibi*, Hichem Sebai and Lamjed Marzouki
*Address all correspondence to: rtibikais@yahoo.fr
Laboratory of Functional Physiology and Valorization of Bioresources, Higher Institute of 
Biotechnology of Beja, Beja, Tunisia
References
[1] Pandey R, Singh M, Singhal U, Gupta KB, Aggarwrwal SK. Nitrosative stress and the 
pathobiology of chronic obstructive pulmonary disease. Journal of Clinical and Diagnostic 
Research. 2013;7:580-588
[2] Aoshiba K, Zhou F, Tsuji T, Nagai A. DNA damage as a molecular link in the patho-
genesis of COPD in smokers. European Respiratory Journal. 2012 [Epub ahead of print, 
PMID:22267761]
[3] Tashiro N, Budhathoki S, Ohnaka K, Toyomura K, Kono S, Ueki T, Tanaka M, Kakeji 
Y, Maehara Y, Okamura T, Ikejiri K, Futami K, Maekawa T, Yasunami Y, Takenaka K, 
Ichimiya H, Terasaka R. Constipation and colorectal cancer risk: The Fukuoka colorectal 
cancer study. Asian Pacific Journal of Cancer Prevention. 2011;12:2025-2030
[4] Suleiman MM, Dzenda T, Sani CA. Antidiarrhoeal activity of the methanol stem-bark 
extract of Annona senegalensis Pers. (Annonaceae). Journal of Ethnopharmacology. 
2008;116:125-130
[5] Buccigrossi V, Laudiero G, Russo C, Miele E, Sofia M, et al. Chloride secretion induced 
by rotavirus is oxidative stress-dependent and inhibited by Saccharomyces boulardii in 
human enterocytes. PLoS One. 2014;9:e99830. DOI: 10.1371/journal.pone.0099830
Novel Prospects in Oxidative and Nitrosative Stress68
[6] Marleen TJVA, Arjan JS, Carolien V, Robert JB, Roelof VM, et al. Intestinal barrier func-
tion in response to abundant or depleted mucosal glutathione in salmonella-infected 
rats. BMC Physiology. 2009;9:6. DOI: 10.1186/1472-6793-9-6
[7] Sebai H, Jabri MA, Souli A, Rtibi K, Selmi S, et al. Antidiarrheal and antioxidant activi-
ties of chamomile (Matricariarecutita) decoction in rats. Journal of Ethnopharmacology. 
2014;152(2):327-332. DOI: 10.1016/j.jep.2014.01.015
[8] Rao CV, Vijayakumar M, Sairam K, Kumar V. Antidiarrhoeal activity of the standardised 
extract of Cinnamomumtamala in experimental rats. Journal of Natural Medicines. 
2008;62:396-402
[9] Tandon R, Khanna HD, Dorababu M, Goel RK. Oxidative stress and antioxidants status 
in peptic ulcer and gastric carcinoma. Indian Journal of Physiology and Pharmacology. 
2004;48:115-118
[10] Jabri MA, Rtibi K, Saklya M, Marzouki L, Sebai H. Role of gastrointestinal motility inhi-
bition and antioxidant properties of myrtle berries (Myrtuscommunis L.) juice in diar-
rhea treatment. Biomed Pharma. 2016;84:1937-1944
[11] Jówko E, Długołęcka B, Makaruk B, Cieśliński I. The effect of green tea extract supple-
mentation on exercise-induced oxidative stress parameters in male sprinters. European 
Journal of Nutrition. 2015;54:783-791
[12] Michael S, Navdeep SC. ROS function in redox signaling and oxidative stress. Current 
Biology. 2014;24:R453-R462
[13] Rtibi K, Selmi S, Grami D, Sebaia H, Amri M, Marzouki L. Irinotecan chemotherapy-
induced intestinal oxidative stress:Underlying causes of disturbed mucosal water and 
electrolyte transport. Pathophysiology. 2017;07:002. DOI: 10.1016/j.pathophys
[14] Rtibi K, Grami D, Selmi S, Amri M, Sebai H, Marzouki L. Vinblastine, an anticancer 
drug, causes constipation and oxidative stress as well as others disruptions in intestinal 
tract in rat. Toxicology Reports. 2017;4:221-225
[15] Li Y, Zong Y, Qi J, Liu K. Prebiotics and oxidative stress in constipated rats. Journal of 
Pediatric Gastroenterology and Nutrition. 2011;53:447-452
[16] Jun-Fu Z, Jian-Guo L, Sheng-Li Z, Ji-Yue W. Potential oxidative stress in childrenwith 
chronic constipation. World Journal of Gastroenterology. 2005;11:368-371
[17] Sharma P, Vidyasagar G, Bhandari A, Singh S, Bhadoriya U, Ghule S, Dubey N. A phar-
macological evaluation of antidiarrhoeal activity of leaves extract of Murrayakoenigii in 
experimentally induced diarrhoea in rats. Asian Pacific Journal of Tropical Medicine. 
2012;2:230-233
Role of Oxidative/Nitrosative Stress in Diarrhea and Constipation
http://dx.doi.org/10.5772/intechopen.74788
69

